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needs by reducing the major drawback emitted by combustion of fuels causing the greenhouse gas effect. In this 
context and link to its geographical location, Algeria, as other Mediterranean countries, supports the development 
and growth of the use of solar and wind energies to cover some of its energy consumption. For that purpose, the 
south of the country brings a large advantage as the intensity of the solar radiation, which is around 169440 
TWh/year is the largest of the Mediterranean basin, representing 5000 times the Algerian electricity consumption 
and 60 times the consumption of solar radiation in Europe estimated at 3000 TWh/year [1]. 
The hybrid system of energy production in its general view combines and uses several available sources easily 
mobilized [1].It combines two or more complementary technologies allowing the increase of the energy supplies by 
better availability. In many regions, sunny days are generally characterized by low wind activity while strong winds 
are observed rather at cloudy days or night [2,3]. Thus, energy sources such as sun and wind, do not deliver a 
constant power, and their combination can help to ensure a more continuous power generation. Nevertheless, 
considering their seasonal or intermittent characteristics, solar and wind energies are not competitive but rather can 
enhance each other [4].  
In this framework, we present in this contribution an intelligent system for managing an hybrid system composed 
with these two renewable energy sources by optimizing the use of their complimentarily [4,5]. Batteries are 
associated to the system for possible energy storage, useful during instants without energy inputs. Thus, the aim of 
this work is to maintain a better optimal efficiency and minimal cost of an hybrid photovoltaic-wind-storage system, 
intending a saving of electric-grid energy and a considerable reduction of the electricity bill during the mean lifetime 
of the various components of the production equipment, i.e. during about fifteen years and more. Based on a 
parametric study and simulation of the system, at first we analyze a control strategy of the energy production and 
optimization [4,5]. At second, we design the hybrid system sized for a house or lodgment with electric charge 
consumption up to 3000 W/day in a sunny and windy site as it exists in Algeria. Finally, we present the realization of 
the intelligent router, connected upstream of a single-phase inverter to power the AC load. 
2. Experimental data 
2.1. Overview and Features of the chosen house 
We have chosen for the present study a quite standard house located at Tenes town, department of Chlef, Algeria, 
located on Latitude/Longitude 36°31'Nord/1°19'South [6] based on a hill at 89meters high, overlooking the 
Mediterranean sea equipped with solar panels, a wind turbine and batteries for energy storage as schematized in Fig. 
1. 
 
 
Fig. 1. Wind-solar-batteries Hybrid Power System (HPS) 
 
A: PV panel; a: lightning rods; B: wind turbine; m: battery monitor; R: battery charger; S: switch breaker; 1: circuit breaker; 2: charge/discharge 
Regulator; 3:  DC circuit breaker; 4: Battery; 5: inverter; 6: electric box; 7: load.(source:  www.eosolar.fr). 
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This lodgment is powered from the electrical grid and equipped with all devices providing standard comfort to the 
occupants. Moreover, we assume that the house is occupied all along the year, that the domestic equipment operates 
at 220V-50Hz with the optimal use of the energy thanks to economic lighting lamps and zenithal daylight provided 
for saving electrical energy during the day. 
2.2. Energetic data of the house 
Table 1 shows the estimated daily energy needs in the various part of a house, considering the use ofneon or LED 
economic lighting lamps. 
Table 1. Estimated daily energy needs (Wh/d). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3. Meteorological data of the house localization 
    Meteorological information such as sunshine and wind profiles reported in Figs.2 and 3 were retrieved from the 
online database of the HOMER website after introducing the geographical data such as longitude and latitude of the 
site  of  Tenes. 
 
 Power (W) Duration Service(hours) Daily consumption (Wh) 
 Lighting 
 
adult room 11 4 44 
kids room 22 5 110 
living room 22 6 132 
Corridor 22 2 44 
Bath-room 22 2 44 
WC 11 1 11 
kitchen 11 7 77 
Equipments refrigerator 120 8 ( winter) /12 (summer) 960/1440 
TV 75 4 525 
blower 100 2 400 
Other (laptop) 50 4 200 
Total  Ed 2447/3027 Wh 
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of failure of one or the other of the hybrid system. Existing router systems are very expensive while our realization 
is effective, using public standards components, added to the investment of the constituent of the hybrid system. 
3.2. The hybrid management router system controller  
The schema of the hardware of the realization is represented in Fig.10 that shows the controller design system 
with all devices connected to power sources. The heart of the system is based on a Microchip 16F877 
microcontroller family surrounded by electronic devices such as regulators, opto-isolators, line amplifier (current- 
voltage), relays and LCD displaying operation states and events. The microcontroller selects the source of the 
highest voltage input via internal comparators circuits, in agreement with a programmable voltage reference. Once 
selected, the processor shipments DC source to the inverter by controlling the appropriate relay. The interface 
assumes the galvanic isolation between command and power part constituted by a line amplifier built around 
Darlingtons. 
 
Fig. 10.Detailed HPS operating schematic. 
The program test is developed in C language and compiled under Micro-C software with Pic microcontrollers of 
Microchip family support. The management of the system depends mainly on the consumer where appropriate 
storage batteries are requested for better autonomy.During days both sunny and windy, the router manages the 
second valuable source to recharge the batteries. In the worst-case when the batteries energy exhausted, the 
occupants will never be without power, the router switches to the grid while waiting for better moments. Finally, 
taking into account the possible strategies of the system control, the algorithm of the program developed for drive 
the smart router corresponds to the flowchart represented in Fig.11. 
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